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METAL TO PLASTIC FLUID CONNECTION WITH 
OVERMOLDED ANTI-ROTATION RETAINER 

BACKGROUND OF THE INVENTION 

5 The present invention relates generally to a fluid connection assembly 

including a metal tube and a plastic housing secured together by a retainer and a 
method of making the fluid connection assembly. 

Numerous fluid connections are used in the art. One type of fluid connection 
secures a metal tube to a fluid housing. In some applications, the fluid housing is a 

10 metal block referred to as a braze block. The metal tube is secured to the fluid housing 
by brazing. It is advantageous to secure the metal tube to the fluid housing so that the 
metal tube is in the desired position relative to the fluid housing during shipping and 
installation. However, there are several drawbacks to brazing. For one, brazing is 
expensive and relatively difficult to control. Additionally, if a non-uniform braze bead 

15 is formed, leaks may occur between the metal tube and the fluid housing. Moreover, 
the braze block is relatively heavy. 

Therefore, there is a need for a fluid coimection assembly that provides an 
improved fluid connection that connects dissimilar materials, reduces the cost of the 
prior art assembly, reduces the potential for leaks, and overcomes the drawbacks and 

20 the shortcomings of the prior art. 

SUMMARY OF THE INVENTION 

A fluid coimection assembly includes a metal tube having a flared end and a 
plastic manifold having a port. The port includes an annular collar and an aimular 

25 recess that receives a seal. The metal tube is arranged over the port and engages the 
seal. When the metal tube is arranged over the port, the flared end abuts the annular 
collar of the port. Once the metal tube is installed on the port of the manifold, a 
plastic retainer is molded over the annular collar of the port and the flared end of the 
metal tube to retain the metal tube axially on the port of the manifold. The material 

30 of the retainer enters a locating feature on the port and the metal tube to prevent 
rotation of the metal tube relative to the manifold. 
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Alternately, the port includes a flared end and the metal tube includes an 
annular collar. The metal tube is inserted into the port, and the annular collar of the 
metal tube engages the flared end of the port to prevent over insertion of the metal 
tube into the port. A seal is received in a recess in the metal tube. When the metal 
tube is inserted into the port, the seal is located between the metal tube and the port. 
A retainer is molded over the annular collar of the metal tube and the flared end of 
the port to retain the metal tube axially on the port of the manifold. 

In another embodiment, the metal tube is positioned over the port and the end 
is crimped to secure the metal tube to the port of the manifold. 

In another embodiment, the port of the manifold includes a flared end. A 
metal tube is inserted into the flared end of the port, compressing a seal between the 
port and the metal tube. A retainer is over-molded over the joint of the port and the 
metal tube, compressing the seal and retaining the components together. 

These and other features of the present invention will be best understood 
from the following specification and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

^ The various features and advantages of the invention will become apparent to 

those skilled in the art from the following detailed description of the currently 
20 preferred embodiment. The drawings that accompany the detailed description can be 
briefly described as follows: 

Figure 1 illustrates a cross-sectional view of the fluid connection assembly of 
the present invention; 

Figure 2 illustrates a perspective view of the fluid connection assembly with 
25 a tube installed onto a port of a manifold; 

Figure 3 illustrates a cross-sectional view of a second embodiment of the 
fluid connection assembly of the present invention; 

Figure 4 illustrates a cross-sectional view of a third embodiment of the fluid 
connection assembly of the present invention; and 
30 Figure 5 illustrates a cross-sectional view of a fourth embodiment of the fluid 

coimection assembly of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figures 1 and 2 illustrate a fluid connection assembly 10 including a housing 
having one or more ports 14a and 14b. In one embodiment, the housing is a 
manifold 12. The manifold 12 may be constructed from any suitable lightweight 
5 material, but preferably the manifold 12 is constructed from plastic to reduce the 
weight of the fluid connection assembly 10. In one example, the manifold 12 is 
made of nylon. As will be appreciated from the description below, a metal block is 
not necessary because the brazing operation of the prior art is eliminated. 

The fluid connection assembly 10 can be utilized in any fluid conveying 
10 system through which fluid travels, including vapor or liquid. The fluid connection 
assembly 10 can be used in a water heater system, an air conditioning system, or a 
hydraulic system. Although these examples are described, it is to be understood that 
the fluid connection assembly 10 can be used in any fluid conveying system. 

The port 14a includes an annular collar 16 that acts as a stop. The port 14a 
15 also includes one or more annular recesses 18 that are spaced from the annular collar 
16. Each annular recess 18 receives a seal 20, such as a rubber O-ring, that provides 
a leak proof assembly. A metal tube 22 is arranged over the port 14a and engages 
the seals 20. The metal tube 22 includes a flared end 24 that abuts the annular collar 
16 when the metal tube 22 is fully installed. The metal tube 22 can be aluminum or 
20 steel. However, the tube 22 can be made of other materials, and one skilled in the 
art would know what materials to employ. The present invention enables the plastic 
manifold 12 and the metal tube 22, which are made of dissimilar materials, to be 
joined by forming a leak proof fluid connection. 

The port 14a and the metal tube 22 each include a locating feature 30 and 26, 
25 respectively, as will be better appreciated from tiie description below. Preferably, 
the annular collar 16 of the port 14a and the flared end 24 of the metal tube 22 both 
include tiie locating feature 30 and 26, respectively. Preferably, tiie locating features 
26 and 30 are notches. 

When the metal tube 22 is installed on the port 14a of the manifold 12, a 
30 retainer 28 is molded over the annular collar 16 of the port 14a and the flared end 24 
of the metal tube 22 to retain the metal tube 22 axially on the port 14a. In one 
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example, the retainer 28 is plastic. PrefCTably, the retainer 28 is injection molded, A 
mold is positioned over the joint of the metal tube 22 and the port 14a of the 
manifold 12. The melted material of the retainer 28 enters the mold and flows into 
the locating features 26 and 30. After the melted material cools, the mold is 
5 removed, providing the retainer 28. The retainer 28 rotationally locks the metal tube 
22 to the port 14a of the manifold 12 and prevents relative rotation between the 
metal tube 22 and the port 14a. 

Altemately, as shown in Figure 3, a metal tube 122 is inserted into a port 1 14 
of a manifold 112. The port 114 includes a flared end 124, and the metal tube 122 

10 includes an annular collar 116. When the metal tube 122 is inserted into the port 
114, the flared end 124 of the port 114 engages the annular collar 116 of the metal 
tube 122 to prevent over insertion of the metal tube 122 into the port 1 14. The metal 
tube 122 includes a recess 118 spaced from the annular collar 116, and a seal 120 is 
received in the recess 118. When the metal tube 122 is inserted into the port 114 of 

15 the manifold 112, the seal 120 is located between the metal tube 122 and the port 
114. A retainer 128 is molded over the annular collar 116 of the metal tube 122 and 
the flared end 124 of the port 114 to retain the metal tube 122 axially on the port 
114. Although not illustrated, the paetal tube 122 and the port 114 of the manifold 
112 each include locating features to prevent relative rotatipn of the metal tube 122 

20 relative to the port 1 14. 

Figure 4 illustrates a third embodiment of a fluid connection assembly 210 
including a manifold 212 having port 214. The port 214 includes two annular 
collars 216a and 216b and an annular recess 218 located between the two annular 
collars 216a and 216b. Each of the two annular collars 216a and 216b has an outer 

25 diameter D3. The annular recess 218 receives a seal 220. In one example, the seal 
220 is a rubber O-ring. A metal tube 222 is arranged over the port 214 and engages 
the seal 220. The port 214 and/or the metal tube 222 can also include a locating 
feature 226 that positions the metal tube 222 relative, to the port 114 of the manifold 
212. 

30 When the metal tube 222 is installed, the end 221 of the metal tube 222 is 

arranged over ttie port 214, as shown by the dotted line. The end 221 has an iimer 



wo 2005/022022 PCTAJS2004/026852 

diameter Dl. Tho inner diameter Dl of the end 221 of the metal tube 222 is slightly 
greater than the outer diameter D3 of the two annular collars 216a and 216b. The 
end 221 of the metal tube 222 is then crimped to secure the end 221 of the metal 
tube 222 on the port 214 of the manifold 212, as shown by the solid line. When 
5 crimped, the end 221 of the metal tube 222 has an inner diameter D2, which is less 
than the inner diameter Dl. The end 221 of the metal tube 222 can be crimped by an 
8 jaw. However, other tools can be used to crimp the end 221 of the metal tube 222, 
and one skilled in the art would know how to crimp the end 221 of the metal tube 
222. 

10 Figure 5 illustrates a fourth embodiment of a fluid connection assembly 310 

including a manifold 312 having port 314. The port 314 includes a flared end 321. 
A metal tube 322 is inserted into the port 314, compressing a seal 320 between the 
flared end 321 of the port 314 and the metal tube 322. A retainer 326 is over- 
molded over the joint of the port 314 of the manifold 312 and the metal tube 322. 

15 The retainer 326 compresses the seal 320 and retains the components together. 
Alternately, the metal tube 322 includes the flared end and the port 314 is inserted 
into the metal tube 322. 

The foregoing description is only exemplary of the principles of the 
invention. Many modifications and variations are possible in light of the above 

20 teachings. It is, therefore, to be understood that within the scope of the appended 
claims, the invention may be practiced otherwise than using the example 
embodiments which have been specifically described. For that reason the following 
claims should be studied to determine the true scope and content of this invention. 



